Development of human and rabbit vaginal smooth muscle cell cultures: effects of vasoactive agents on intracellular levels of cyclic nucleotides.
In this study, we subcultured and characterized human and rabbit vaginal smooth muscle cells and investigated the synthesis of second messenger cyclic nucleotides in response to vasodilators and determined the activity and kinetics of phosphodiesterase (PDE) type 5 (EC 3.1.4.35 3',5'-cyclic GMP phosphodiesterase). Cultured vaginal cells exhibited growth characteristics typical of smooth muscle cells and immunostained with antibodies against alpha smooth muscle actin. The cells retained functional prostaglandin E and beta-adrenergic receptors as demonstrated by increased intracellular cAMP synthesis in response to PGE1, or isoproterenol. The response to these vasoactive substances was augmented with forskolin, suggesting stabilization of G-protein-activated adenylyl cyclases. Treatment with the nitric oxide donor, sodium nitroprusside, in the presence of sildenafil, a PDE type 5 inhibitor, enhanced intracellular cGMP synthesis and accumulation. Incubation of rabbit vaginal tissue with sildenafil, sodium nitroprusside, and PGE1 or forskolin produced a marked increase in intracellular cGMP. These observations were similar to findings with cultured cells and suggest that subcultured cells retain functional characteristics exhibited in intact tissue. The cells retained phosphodiesterase type 5 expression as shown by specific cGMP hydrolytic activity. Sildenafil and zaprinast inhibited cGMP hydrolysis competitively and bound with high affinity (Ki = 7 and 250 nM, respectively). These observations suggest that cultured human and rabbit vaginal smooth muscle cells retained their metabolic functional integrity and this experimental system should prove useful in investigating the pathway of nitric oxide and PDE type 5 inhibitors in modulating vaginal smooth muscle tone.